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mm^ wmm 

©Me t 1 0 5 7&CDAT gSt,©75 /^SH^'J&n- FTSJtfU 2? 

[f»^3] gB^cogB^J.##2 > t?^3n«, It^l lzmm<DtfV.X 9 
[0 0 0 1] 

[0 0 0 2] 

i=>tl£$ZgkmWMfc s ?'T*$>£ 0 V^yxtflTyiZ, %<DMM> (transpos 
i t i o n) y 2ocD?9*{C^£tiTV^ 0 ^7X11 fcM^f £ h 

9 fcfc< d.n A©^]»T?«#"t* 0 ^7^1 i fcMt- 

§ b^^JKl/^fc LT, b^^DHi/ (Z e a mays) (£> A c / D s , S 
pm/dSpmfij:tfMuSi (Fedorof f, 1 9 8 9, Cell 5 6 
181-191 iFed-orof f&, 1983, Cell 35, 2 3 5 - 
242; Schief elbein?), 1985, Proc. Natl. Aca 
d. Sci. USA 82, 4 783-4787), dp > 3r g y ? (Antir 



1 



2000-3102848 



#200 0—149106 

rhia urn ma jus) <2>T a (B o n a s 1984, EM BO 

J, 3, 10 15-1019) ^?)tlTV^S 0 ^7^1 ndtSh7>^ 

Mtf^ffc £ £ £ & ftJM * S . z. 0>ggf fc £ & ffi f § i i: <fc »J j£* & £ W fcatte 
-5 (Bancrofts, 1 9 9 3, The Plant Cell 
, 5, 631-638;Colasanti£>, 1998, Cell, 93, 5 
9 3 -6 0 3 ;GrayP), 1 997, Cell, 89, 2 5 - 3 1 iKed'd 
i e&, .1 9 9 8,' The Plant Cell, 10, 877 - 887 ;W 
h i t h a m£, 1 9 9 4, Cell, 78, 1101-1115) „ 
[0 0 0 3] 

fc j: y ffiigjy y L/, © a* & »j coiis^ £ t v n & r £ # B£ ^ {c £ 

.*l*CV^ (Bennetzen, 1 9 9 6, Trends Microbiol 

0 . , 4 , 3 4 7 - 3 5 3 ; V o y t a s , 1 9 9 6, Science, 274 
, 7 3 7 - 7 3 8) 0 Vhn b7>X^^(D^tt, i¥&m&<Dm&&&3. 

randbastien, 1998, Trends in Plant Sci 
ence, 3, 181-187 ;Wessler, 1996, Curr. Bio 

1. 6, 959-961 ;Wessler6, 1995, Curr. Opi n. 
Genet. Devel. 5, 8 14-821. M^L fcf , ^AatSiTn tl A 
fcitfT t o 1 (P o u t e a u £>, 1994, Plant J. , 5, 535 
-542;Takeda£>, 19 88, Plant Mol. Biol., 3 
6, 3 6 5- 376) , £ J: tM * T? & T osl7 (Hirochika^, 1 
996, Proc. Natl. Acad. Sci. USA, 93, 778 3 - 7 
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7 8 8) {covnt, ux&&Tiz&tf&m>mktfm%tsnT^& a 

[0 0 0 4] 

hU h7>^V>To sl7li fi%JK W28£*lTV^ffi%t}Jtf) 
^7XlSitfe§. T o s 1 7 ii, T y 1 - c o p i a'3¥U b U^M 

m^mm f ^ -r > © r ^ y m k zntc mm ^^^^-^m^tc 

RT-PCR^a»J ?H->lfr£nt=. (H irochi.ka6, 1 9 9 2, M 
o 1 . Gen. Genet., 2 3 3, 2 0 9 - 2 1 6) 0 T o s 1 7 It 
4. 3kb(D;R£0D, 2 C 1 3 8 b p (D L T R (^ISt^M^) 13 J: TIM 

^ft->tRNA©3' ^iCtS«61j^PB S (^^>fV-^§P^) £ff 
o (Hirochika-f), 1 9 9 6, _tM) □ T o s 1 7g?ttv JffiMRit* &C 

■ «t »; 3fi < raffif t $ ti, ^ b t *git b#fs ^ % »c * <D n tr - & zMtin-t & „ >v a 
iF^^^^^-Y^-^as-e^sB^Ht-ett, t o s i-7<z>'^*j(03fc:-as[i± 

2tfe§^ filill, S^OfeW^tt, 5 — 3 0 nfcr-JC*fit!l,TV>£ ( 
Hirochika^, 1 9 9 6, ±W) „ Bn& «fc tf^ s 9 ? 
#l^nfc^7^i l N^^jKv^fcliM&y, To s 1 7tt, Ifs-fett^fe^ 

feW§*^©atgMJf<Z)fe&©^i?& v y-;P$:»t--5 (H i r o chika 
, 1 9 9 7, Plant Mo 1. Biol. 3 5, 231-240; 1999 
, Mo 1 ecu la r Biology of Rice (K. Shimamo 

t oil, Springer-Verlag, 4 3 - 5 8) „ 
[0 0 0 5] 

*&miz. t o s 1 7 zm^xmmz n& mm ffiMMfc^- * 

[0 0 0 6] 

^m^m^^iz, >r *tc£v^, mfcK&&viLT o s 1 7nt-^ : &oii 
©^M^i^T o s i immm^mi^n^^mm^m^uMmur^^ 

, T o s 1 7#Atc J:SI^ #3EM#&$8JiU S ?)(CI©^M(DJISI^ 
[0 0 0 7] 
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1 0 5 7^0A r g £"£(07 3 ^ Hftffi^JS: n - Kf* JK U 5? ? l/tff 1 K> 

[0 0 0 8] 
[0 0 0 9] 

[0 0 10] 

<*£tc *fwin, aKi^Ji, i&Mt&m. xbvxmm 

[0011] 
[0 0 12] 

tf, ^^fjEit, ffira^, .§&«ft±, j&mil xM/xiw, agams^ 
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[0 0 13] 

Me t ^P> 1 0 5 7&<D A r gtt'©7^ 7 ^SB#I£:3- Ft* -S4<U 5? ^ V**^ 

<tt#in3*ifcr^ yiftBB^r&n- F-r&tfv K&-£*f, p 

[0014] 

^ OD^^Mfll 1>#S IS »J , K^M<Z)IH^J#-^ 2 © 1 ®1C7)M e 

tfr&l 0 5 1$L(D A r g ■S-efiDTS 7 l&BB#Jfc> 4>fc < £ * 8 0 %(Z)fH^JHf— 
ffi, L < <tt)85 %CDiH^ilU-ffi, <fc *; b < tt'J>& < i: % 9 0 

i: U *fit£ ft£ 2 o©jK U S # ^mmoUnn-^^ (% 

^±&S (ix.ll A, T, C, G, U, ifciil) ^M^CDSB^jTf^'bTJi^L' 
&&«©&.&'&T»£ffc*fJt.fc U ^G£M©ifc&ifcf^i; 5? # Fife 

J^T^IB^ffM^-^^fflVNT^fflL^^ : Un i x^-XfflGCG W 
i s cons in Package (Program Manual for 
the Wisconsin Package, Version8, 1 9 9 4^ 
91, Genetics Computer Group, 5 75 Scien 
c e Drive Madison, Wisconsin, USA53711; 
Rice, P. (1 9 9 6) Program Manual for EGCG 
Package, Peter Rice, The Sanger Cen.tr. 
e, Hinxton Ha 1 1, Cambr i dge, CB10 IRQ, En 
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gland) fej:tFthe ExPASy World Wide Web^ 
QLtyS^-fQ^ — A— (Geneva University Hospital 
and' University of Geneva, Geneva, Swit 
zerland) u 
[0015] 

[0 0 16] 

fCli, Sambrook£>, MolecularCloning: A La 
b o r a t o r y M a n u a 1 , H2H (1989) Cold S p r i n 
g Harbor Laboratory Press, Cold Sprin 
g Harbor, N. Y. I:#I 0 ^.tl^tt, ^HlHS^t't^i: 

[0 0 17] 

i##IJI!<Z>3tfU.** Ap p 1 i e d Bio Systems 

[0 0 18] 

P C Rfti?@CD#i£W;, ^gt4HP*ej3ffcJ7?&.5 (P C R Technology 
: Principles and Applications for DN 
A Amplification, HA Er 1 i chfi, Freeman P 
ress, NewYork, NY (1 9 9 2) ; PCR Protocols: 
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A Guide to Methods and Applications 
, Inn is, Gelf land, Snisky, fe^tFWh i t eg, Ac a 
demic Press, San Diego, CA (1990) ;Matti 
1 a h (19 9 1 ) Nucleic Acids Res . 19: 496 
7;Eckert, K. A. feitfKunkel, T. A. (19 9 1) PCR 

Me thods and Applications 1: 1 7 ; PCR, 
McPherson, Quirkes, feiQtTay l.o r, IRL Pres 
s. Ox f o r d, *f ifcfWilbTlMtS. 

[0019] 

[0 0 2 0] 

(mmm 1 ) mmK & % t o s i i ommt 

%KmM<D^^\Z (H i r o chika-6, 1 9 9 6, ityizE) # 71/ * £ 

It, *H (l 9 9 0) <DHm (4* • :/n h^5^ hf**, .I#*«gff* 

3fi>Sf^ (2, 4-D) (2m g /ml) &?SJDL/fcMS^flS (*H (1990 
) , ISfM) (2 5°C, 1/r^r^) , #;i/*iP»£?To£ 0 #e>*Xfc?M' 

2, 4 -D£»L£N 6«Mil (yttB ( 1 9 9 0) , tfift) X* 5 * % 

mmmvtc(Dt>. n&4tmi& (*« ci 9 9 o> , mm \z^wm^% m 
1 tftf ^ (r 1) mm) 

[0 0 2 1] 

(^»j2) To s 1 7<Dmmmm<Dmm 
0 0 oflgfcoR is^&isJKu mmKmm^mzytft (R2) mmzmxmmft 
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iAO 3 6 9<0R2£a<&Si&l/4#01 JC M £ tl £ £ ? & mMit, ^-M(DiL 

tn&it&mm-eii.. m&m (mi a^j^i b#) fetter, ^i/;^f 

, ^^tMc^^^MM^^II^^fe. SSSi:Ilt5«lTo s l KDUW. 
mn<DW-mt, I PCR?£ (O c.hma n Genetics N o v ; 1 2 
0 (3 ) : 6 2 1 - 3 ( 1 9 8 8) ££tFT rigli'a&, Nucleic 
Ac i d s Res Aug 25; (16) : 8 1 8 6 (1 9 8 8) 
TfTofc. A0 3 6 9MDNASXbaI|CTiffcU ^*©^|Rcfi , T?9-f 

iiEM^To s 1 7©rtapaB5UJctts**i<6fc«), to s n (D^Fammzm^ 

<^|Hj^©y^-f V- (T 1 7 T A I L 3 ; GAGAGCATCATCGGTT 
ACATCTTCTC, T 1 7- 1 9 50R; TCTAGCAGTCTC A A T 
GATGTGGCG) MKX, M^<D P C R}£fG «fc 9 ifif6£ *lfe 0 
[0 0 2 2] 

©grjtpajffijCT o s 1 7^HASHfe^?:PCR5:M^rlftUfci:i5, W 
ttfCMPfl:, ^©Stffi-ft;, »©^*IJS1&&M , rS#ilfi} (NC6 14 8) tfjgifc 

B£) Cifc^T, y7i/;xrn^FI»SM (H2ASfeiyf2B£) 

[0 0 2 3] 

(HlfeM4 :MHit^©^I»ff) 

HSiM2fe > J:0 3^#^nfeR2-f * (A0 3 6 9 ^j;tFNC6 14 8i©| 
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Mf£-fr£ 0 W3EJ%&iffi<BTo s 1 7#AaPfiJ: U 5' .fflgpffc (JfJS.v9l/- 
TVTs 577 5 — 663 8 <fc ^ 3 ' fltffi|S& (^V ^ 8175~ 
8 7 6 5) <Z>fB#I£PC RiCTiiifi@bT#e>tlSDN AWf^r & 32 P ~ dCTPt 

3) „ 03 A&C*t£*i£ 7 -*?>M%T<D*- h^S^^-MC^StiS <fc 5 5C, 

.^m*e^$*is^> k.(»&4. 3kb) iiiSP^s['et±tB^s*ifc'r^T©*'ir-?? 

WM^tl, *^©M^fetlTV^r il^H^ ^^^^ofe (0 3 B) D 
[0 0 2 4] 

^7^f7 ';^e>, c DNAfi &&>fj v ? ?u-y%mfc.o z-fth 

105 77^;i?:3- F-rsMis^-e&szii:,' f»aTo 

*E*- 7^(Z)M^^ mWttV *f1~)\/ 1 (B3#J## 2 CDT ^ 3 
29~3 6 7, Robbins & Dingwall n > ir > -9" ^ gS^fJ, P S 
ORT^nf^AiCi^ii (h t t p : //p s o r t. ims. u-tok 
y o. a c. j p/) ) 2 (ISMf 2 07^ ;M14 

5 7-4 6 0, 595 — 6 00, 4 T ^ J WfoWtt A° # - > PS OR 

T^n^^AtC AStfeSR (http : //p sort. ims. u — t o k y o 
. ac. jp/) ) O^^mCATP/GTP^F^^^ (IB^J## 2 © 
7% J 5 2 6 — 5 3 3, (h t t' p //www. g e n o m 

e. a d. j p/) £5) tlfc^l 

) . 

[0 0 2 5] 
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tv^s^, 3ESMB#^is^£fJBfiM*Hr (H5 AisAtfB^ti^tiftfro 

[0 0 2 6] 
[0 0 2 7] 

^«ci V> ^iEii, i&efaJ:, J&IMjI, x h MM 



[0 0 2 8] 

SEQUENCE LISTING 
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<110> National Institute of Agrobiological Resources, Ministry of Agricu 
lture, Forestry and Fisheries 

Bio-Oriented Technology Research Advancement Institution 

<120> A novel gene involved in brassinosteroid responses 

<130> J100412243 

<140> JP 

<141> 2000-05-19 
<160> 3 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 4310 
<212> DNA 

<213> Oryza sativa 

<220> 
<221> CDS 

<222> (655) .. (3828) 
<400> 1 

ctcttctcca ctccaaatcc cttcttaccc tattcccctc cccccgcagc ttctcttcct 60 

cctgcagtac tcgccgccac caccaccgcg ccgccgccgc cggccgcgtt ccgagaccca 120 

1 1 miiE# 2000-3102848 
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ctcgatcgga atccaccgcg gcgcgcccgc gcgcctgcgt cctcttcctt ccccgggagc 180 
cgaccgacca cggcgaccag tcgatctccc tctccgggcg ccaaccgcgt cttagcttca 240 
tcgaatccac cgccccaccc cgcatctcct cctcctcctc cgacgacgac gactactact 300 
agtcttctcc aataagcccc cctcccgctc cccccgcctg aagaagaagc agcagctagc 360 
tccggggaga ggtcgacggc gcgccgggta gatcgcgccc cgccccgcct gcgtcgcggc 420 
tgtcggagca aacgcaaacc ccccaggttg ttctagcgtg tgcagcggct agctgattga 480 
ttgtcttctg tgatatatcc agagctcgtg ttttgtggtt tgtggtttgt ggtttgtgct 540 
tggattgttg atgtgctaat tcgcggcgtt acaagatcac tgctggattg atattgagtt 600 

gtgcctcggc tgtgctagct gtgtgttgat tctctcctcg tcgtggtgat cgat atg 657 

Met' 

■ 1 

gag att gtt gca gta gat cag gag gga get cgt gtt gtt ggg acg aac 705 
Glu He Val Ala Val Asp Gin Glu Gly Ala Arg Val Val Gly Thr Asn 
5 10 15 

tgt atg ctt get cgt ggt gga act ggt get gta gcg cca gtg ttg gag 753 
Cys Met Leu Ala Arg Gly Gly Thr Gly Ala Val Ala Pro Val Leu Glu 

20 25 30 
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ctg aca gcg acg cct cgt cag gat gca gcc get gaa get ggt gta gac 801 

Leu Thr Ala Thr Pro Arg Gin Asp Ala Ala Ala Glu Ala Gly Val Asp 

35 40 45 

gaa ccg gca caa cac caa tgc gag cat ttc tec ata aga ggg tat gtt 849 

Glu Pro Ala Gin His Gin Cys Glu His Phe Ser He Arg Gly Tyr Val 

50 55 60 65 

get ctt ctt cag aag aag gat cca aaa ttc tgc tct eta tct egg att 897 

Ala Leu Leu Gin Lys Lys Asp Pro Lys Phe Cys Ser Leu Ser Arg lie 
70 75 80 

ttc cat gac cag aaa aaa tgt gat gaa cac aaa get agt tea age cca 945 

Phe His Asp Gin Lys Lys Cys Asp Glu His Lys Ala Ser Ser Ser Pro 

85 90 95 

ttt tct gta gca aag ttt cga cga tgg gat tgc teg aag tgc ttg gat 993 

Phe Ser Val Ala Lys Phe Arg Arg Trp Asp Cys Ser Lys Cys Leu Asp 
100 105 110 

aag ttg aaa act tea gat aat gga aca gca cca aga act ctt ccc gca 1041 

Lys Leu Lys Thr Ser Asp Asn Gly Thr Ala Pro Arg Thr Leu Pro Ala 

115 120 125 

aag cag aat ggc aca agt gat ggt tgc tec ate aca ttt gtt egg age 1089 

Lys Gin Asn Gly Thr Ser Asp Gly Cys Ser He Thr Phe Val Arg Ser 

130 135 140 145 

act ttt gtg cct get agt gtt ggt tec caa aaa gtg tct cct age aca 1137 

13 miiE#2 0 0 0 - 3 1 0 2 8 4 8 
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Thr Phe Val Pro Ala Ser Val Gly Ser Gin Lys Val Ser Pro Ser Thr 

150 155 160 

caa tea tct caa ggg aag aat get gat aga tea act ctt cca aag agt 1185 

Gin Ser Ser Gin Gly Lys Asn Ala Asp Arg Ser Thr Leu Pro Lys Ser 

165 170 175 

gtg caa gaa ggc aat gac tec aaa tgc aat gcg cct tct ggc aag aat 1233 

Val Gin Glu Gly Asn Asp Ser Lys Cys Asn Ala Pro Ser Gly Lys Asn 

180 185 190 

gga get get gag gee aat act gat tea cca atg aaa gat ttg caa ggg 1281 

Gly Ala Ala Glu Ala Asn Thr Asp Ser Pro Met Lys Asp Leu Gin Gly 

195 200 205 

cca gec caa aat tat gat gtg gca gca aat gtc tct gag gac aac act 1329 

Pro Ala Gin Asn Tyr Asp Val Ala Ala Asn Val Ser Glu Asp Asn Thr 

210 215 220 225 

tct gtt gat gtt ggg get tta cct gaa gtt ccc cag att aca tgg cac 1377 

Ser Val Asp Val Gly Ala Leu Pro Glu Val Pro Gin lie Thr Trp His 

230 235 240 

ata gaa gta aat ggt gca gat caa cct cca tec act cca aaa ctt tct 1425 

He Glu Val Asn Gly Ala Asp Gin Pro Pro Ser Thr Pro Lys Leu Ser 

245 250 255 

gaa gtg gtc etc aaa aga aat gaa gat gaa aat gga aaa act gaa gag 1473 

Glu Val Val Leu Lys Arg Asn Glu Asp Glu Asn Gly Lys Thr Glu Glu 
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260 265 270 

act ctt gtt get gag cag tgc aat ttg acc aaa gat cct aac cca atg 1521 

Thr Leu Val Ala Glu Gin Cys Asn Leu Thr Lys Asp Pro Asn Pro Met 

275 280 285 

tct gga aag gaa cgt gat cag gtt get gag cag tgc aat ttg acc aaa 1569 

Ser Gly Lys Glu Arg Asp Gin Val Ala Glu Gin Cys Asn Leu Thr Lys 
290 295 300 305 



1617 



gat ccg aaa cca gtg tct ggg cag aaa tgt gag cag ate tgc aat gag 
Asp Pro Lys Pro Val Ser Gly Gin Lys Cys Glu Gin lie Cys Asn Glu 
310 315 320 



cca tgt gaa gaa gtt gtt etc aaa aga age tec aaa tct aag agg aag 1665 

Pro Cys Glu Glu Val Val Leu Lys Arg Ser Ser Lys Ser Lys Arg Lys 

325 330 335 

acg gat aag aag ttg atg aag aag cag cag cac age aag aaa cgc act 1713 

Thr Asp Lys Lys Leu Met Lys Lys Gin Gin His Ser Lys Lys Arg Thr 

340 345 350 

gee cag get gat gtt tea gat gca aag ctt tgt egg aga aag cca aaa 1761 

Ala Gin Ala Asp Val Ser Asp Ala Lys Leu Cys Arg Arg Lys Pro Lys 
355 360 365 

aag gtg egg ctt eta tea gaa att ata aat get aac cag gtt gag gat 1809 

Lys Val Arg Leu Leu Ser Glu He He Asn Ala Asn Gin Val Glu Asp 

370 375 380 385 
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tct aga agt gac gaa gtt cat cgt gaa aat gcc get gat ccc tgt gag 1857 
Ser Arg Ser Asp Glu Val His Arg Glu Asn Ala Ala Asp Pro Cys Glu 

390 395 400 

gat gat aga agt acc ate ccg gtc ccg atg gaa gta age atg gat att 1905 
Asp Asp Arg Ser Thr He Pro Val Pro Met Glu Val Ser Met Asp He 

405 410 415 

cct gtt age aac cat aca gtg gga gaa gat ggg tta aaa tea agt aag 1953 
Pro Val Ser Asn His Thr Val Gly Glu Asp Gly Leu Lys Ser Ser Lys 

420 425 430 

aac aag aca aaa cgc aaa tac tct gat gtt gta gat gat gga tea tea 2001 
Asn Lys Thr Lys Arg Lys Tyr Ser Asp Val Val Asp Asp Gly Ser Ser 
435 440 445 

ctt atg aac tgg ctg aat gga aaa aag aaa aga act gga agt gtg cat 2049 
Leu Met Asn Trp Leu Asn Gly Lys Lys Lys Arg Thr Gly Ser Val His 

450 455 460 465 

cac aca gtt get cat cca get ggg aat ttg age aac aaa aaa gtg aca 2097 
His Thr Val Ala His Pro Ala Gly Asn Leu Ser Asn Lys Lys Val Thr 

470 475 480 

ccc act gcg agt act cag cat gat gat gag aat gat act gaa aat ggt 2145 
Pro Thr Ala Ser Thr Gin His Asp Asp Glu Asn Asp Thr Glu Asn Gly 

485 490 495 
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ctt gac aca aat atg cat aag aca gat gtc tgt cag cat gta tea gaa 2193 
Leu Asp Thr Asn Met His Lys Thr Asp Val Cys Gin His Val Ser Glu 

500 505 510 

ate tec aca cag agg tgc tea tea aag ggg aaa aca gcg ggt ttg agt 2241 

He Ser Thr Gin Arg Cys Ser Ser Lys Gly Lys Thr Ala Gly Leu Ser 

515 520 525 

aag ggg aaa aca cat tea get get agt acc aaa tat ggt ggt gaa age 2289 

Lys Gly Lys Thr His Ser Ala Ala Ser Thr Lys Tyr Gly Gly Glu Ser 

530 535 540 545 

acc aga aat ggt cag aac ata cat gta etc age gca gaa gat caa tgc 2337 

Thr Arg Asn Gly Gin Asn He His Val Leu Ser Ala Glu Asp Gin Cys 

550 555 560 

cag atg gaa acc gaa aac tct gtt ctg agt cac teg gca aag gtt tct 2385 

Gin Met Glu Thr Glu Asn Ser Val Leu Ser His Ser Ala Lys Val Ser 

565 570 575 

cca get gag cat gat ate caa att atg tct gac ctt cat gag cag agt 2433 

Pro Ala Glu His Asp He Gin He Met Ser Asp Leu His Glu Gin Ser 

580 585 590 

eta ccc aag aag aaa aag aag caa aaa ctt gaa gtg act cgt gaa aaa 2481 

Leu Pro Lys Lys Lys Lys Lys Gin Lys Leu Glu Val Thr Arg Glu Lys 

595 600 605 

cag acc atg ata gat gac ate ccc atg gat att gtt gaa ctg eta get 2529 
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Gin Thr Met He Asp Asp He Pro Met Asp He Val Glu Leu Leu Ala 

610 615 620 625 

aaa aac cag cat gag agg cag ctt atg act gag act gat tgt tct gac 2577 

Lys Asn Gin His Glu Arg Gin Leu Met Thr Glu Thr Asp Cys Ser Asp 

630 635 640 

ate aac cgt att caa tec aag aca act get gat gat gat tgt gta ata 2625 

He Asn Arg He Gin Ser Lys Thr Thr Ala Asp Asp Asp Cys Val He 

645 650 655 

gta get gee aag gat ggt tea gat tat gca tea agt gtg ttt gac act 2673 

Val Ala Ala Lys Asp Gly Ser Asp Tyr Ala Ser Ser Val Phe Asp Thr 

660 665 670 

aat tec caa cag aag tec ttg gca tec caa agt aca cag aag gag tta 2721 

Asn Ser Gin Gin Lys Ser Leu Ala Ser Gin Ser Thr Gin Lys Glu Leu 

675 680 685 

cag ggt cat ttg gca ttg acc aca caa gag tct cca cat cct cag aac 2769 

Gin Gly His Leu Ala Leu Thr Thr Gin Glu Ser Pro His Pro Gin Asn 

690 695 700 705 

ttt cag tct act cag gaa cag cag aca cat ttg egg atg gaa gaa atg 2817 

Phe Gin Ser Thr Gin Glu Gin Gin Thr His Leu Arg Met Glu Glu Met 

710 715 720 

gtc act att get gca age tea cca eta ttt tea cat cat gat gat cag 2865 

Val Thr lie Ala Ala Ser Ser Pro Leu Phe Ser His His Asp Asp Gin 



&$E# 2000- 3 102848 



#2000-149106 



725 730 735 

tat att get gaa gca cca act gaa cat tgg ggc cgt aag gac gca aag 2913 
Tyr He Ala Glu Ala Pro Thr Glu His Trp Gly Arg Lys Asp Ala Lys 

740 745 750 

aag eta acg tgg gag caa ttt aag gec act aca aga aat tct cca gca 2961 
Lys Leu Thr Trp Glu Gin Phe Lys Ala Thr Thr Arg Asn Ser Pro Ala 

755 760 765 

gca aca tgt ggt get caa ttt aga cct ggt ate caa gca gtt gac ttg 3009 
Ala Thr Cys Gly Ala Gin Phe Arg Pro Gly He Gin Ala Val Asp Leu 
770 775 780 785 

act tct act cat gtc atg gga tct tec age aat tat gca tct cgc caa 3057 
Thr Ser Thr His Val Met Gly Ser Ser Ser Asn Tyr Ala Ser Arg Gin 

790 795 800 

cca gta att gcg cca ctg gac cgc tat get gaa aga gcg gtt aac cag 3105 
Pro Val lie Ala Pro Leu Asp Arg Tyr Ala Glu Arg Ala Val Asn Gin 

805 810 815 

gtc cat gca aga aat ttt cca age aca ata gca acc atg gaa gcg agt 3153 
Val His Ala Arg Asn Phe Pro Ser Thr He Ala Thr Met Glu Ala Ser 

820 825 830 

aag tta tgt gat egg aga aat get gga caa gta gtc ttg tat cct aaa 3201 
Lys Leu Cys Asp Arg Arg Asn Ala Gly Gin Val Val Leu Tyr Pro Lys 

835 840 845 
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gaa tec atg cct gcg acg cat ctt ctg aga atg atg gat cca tea aca 3249 

Glu Ser Met Pro Ala Thr His Leu Leu Arg Met Met Asp Pro Ser Thr 

850 855 860 865 

tta gca age ttc ccc aac tat gga act tct age agg aac cag atg gag 3297 

Leu Ala Ser Phe Pro Asn Tyr Gly Thr Ser Ser Arg Asn Gin Met Glu 

870 875 880 

tct caa ctt cat aat tct cag tat gca cat aat cag tac aaa gga tea 3345 

Ser Gin Leu His Asn Ser Gin Tyr Ala His Asn Gin Tyr Lys Gly Ser 
885 890 895 

acc age aca tea tat ggc agt aac ctg aat gga aag att cca ttg aca 3393 

Thr Ser Thr Ser Tyr Gly Ser Asn Leu Asn Gly Lys lie Pro Leu Thr 
900 905 910 

ttc gaa gac tta tea egg cat cag ctg cat gat ctg cac aga cct tta 3441 

Phe Glu Asp Leu Ser Arg His Gin Leu His Asp Leu His Arg Pro Leu 

915 920 925 

cgc cca cat cct aga gtt ggt gtg ctt ggc tec ttg ctg cag aag gaa 3489 

Arg Pro His Pro Arg Val Gly Val Leu Gly Ser Leu Leu Gin Lys Glu 

930 935 940 945 

att gca aac tgg teg gag aac tgt ggc aca caa tct ggt tat aag tta 3537 

He Ala Asn Trp Ser Glu Asn Cys Gly Thr Gin Ser Gly Tyr Lys Leu 

950 955 960 



20 m§E#2 0 0 0 - 3 1 0 2 8 4 8 



#2 00 0-14 9 1 0 6 

gga gtg tea aca gga ata aca teg cat cag atg aac aga aag gaa cat 3585 
Gly Val Ser Thr Gly He Thr Ser His Gin Met Asn Arg Lys Glu His 

965 970 975 



ttt gaa gee ctg aat tct gga atg ttt tea gca aaa tgg aat gca ttg 3633 
Phe Glu Ala Leu Asn Ser Gly Met Phe Ser Ala Lys Trp Asn Ala Leu 

980 985 990 

cag ttg ggt tct gtt age tec agt gca gat ttt tta tea gcg zgg aac 3681 
Gin Leu Gly Ser Val Ser Ser Ser Ala Asp Phe Leu Ser Ala Arg Asn 
995 1000 1005 



age ata get caa tct tgg acc aga ggc aag ggt aaa atg gtt cat ccc 3729 
Ser lie Ala Gin Ser Trp Thr Arg Gly Lys Gly Lys Met Val His Pro 
1010 1015 1020 1025 

ttg gat egg ttt gtg aga cag gat ate tgt ata act aac aag aac cca 3777 
Leu Asp Arg Phe Val Arg Gin Asp He Cys He Thr Asn Lys Asn Pro 
1030 1035 1040 

get gat ttt act aca ate agt aac gat aac gag tat atg gat tac cgc 3825 
Ala Asp Phe Thr Thr He Ser Asn Asp Asn Glu Tyr Met Asp Tyr Arg 
1045 1050 1055 

tga agcagaaagt ggtgtgcata attcctgaac atttacaatc atacatttca 3878 



tctttatggc gecaaatagt catactgtaa gaggagggct ttgctggate tgctgtaagg 3938 
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cttcttgtaa gttgtggatg ccccattttc tggatgggaa cctgccagac agtgaacaag 3998 
ggctttgcaa ggtgcagcat ccggtttttg ttttgccagt ccaagaaacg tcctcctgtt 4058 
actttgtagt tgtactcata ctagtgcgct tgtttgtaca aggagaaatg tgtaaccttg 4118 
ttgaaaaaat gtctccccca ttttgtaatt accataagga ggtttatagt gttgtgagct 4178 
gtgtgtgact gacggcgaga aatggttttg tcggtgttaa ggttgaaacg actagctctc 4238 
gttatcaatg tgttgtaaac ttctagattg atgtgttacc ttactcttga agtcaacacc 4298 
ggagaattta ca 4310 

<210> 2 
<211> 1057 
<212> PRT 

<213> Oryza sativa 
<400> 2 

Met Glu He Val Ala Val Asp Gin Glu Gly Ala Arg Val Val Gly Thr 

1 5 10 15 

Asn Cys Met Leu Ala Arg Gly Gly Thr Gly Ala Val Ala Pro Val Leu 

20 25 30 

Glu Leu Thr Ala Thr Pro Arg Gin Asp Ala Ala Ala Glu Ala Gly Val 

35 40 45 

Asp Glu Pro Ala Gin His Gin Cys Glu His Phe Ser lie Arg Gly Tyr 
50 55 60 
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Val Ala Leu Leu Gin Lys Lys Asp Pro Lys Phe Cys Ser Leu Ser Arg 
65 70 75 80 

He Phe His Asp Gin Lys Lys Cys Asp Glu His Lys Ala Ser Ser Ser 

85 90 95 

Pro Phe Ser Val Ala Lys Phe Arg Arg Trp Asp Cys Ser Lys Cys Leu 

100 105 110 

Asp Lys Leu Lys Thr Ser Asp Asn Gly Thr Ala Pro Arg Thr Leu Pro 

115 120 125 

Ala Lys Gin Asn Gly Thr Ser Asp Gly Cys Ser lie Thr Phe Val Arg 

130 135 140 

Ser Thr Phe Val Pro Ala Ser Val Gly Ser Gin Lys Val Ser Pro Ser 
145 150 155 160 

Thr Gin Ser Ser Gin Gly Lys Asn Ala Asp Arg Ser Thr Leu Pro Lys 

165 170 175 

Ser Val Gin Glu Gly Asn Asp Ser Lys Cys Asn Ala Pro Ser Gly Lys 

180 185 190 

Asn Gly Ala Ala Glu Ala Asn Thr Asp Ser Pro Met Lys Asp Leu Gin 

195 200 205 

Gly Pro Ala Gin Asn Tyr Asp Val Ala Ala Asn Val Ser Glu Asp Asn 

210 215 220 

Thr Ser Val Asp Val Gly Ala Leu Pro Glu Val Pro Gin lie Thr Trp 
225 230 235 240 

His lie Glu Val Asn Gly Ala Asp Gin Pro Pro Ser Thr Pro Lys Leu 

245 250 255 

Ser Glu Val Val Leu Lys Arg Asn Glu Asp Glu Asn Gly Lys Thr Glu 

260 265 270 

Glu Thr Leu Val Ala Glu Gin Cys Asn Leu Thr Lys Asp Pro Asn Pro 

275 280 285 

Met Ser Gly Lys Glu Arg Asp Gin Val Ala Glu Gin Cys Asn Leu Thr 
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290 295 300 

Lys Asp Pro Lys Pro Val Ser Gly Gin Lys Cys Glu Gin He Cys Asn 
305 310 315 320 

Glu Pro Cys Glu Glu Val Val Leu Lys Arg Ser Ser Lys Ser Lys Arg 

325 330 335 

Lys Thr Asp Lys Lys Leu Met Lys Lys Gin Gin His Ser Lys Lys Arg 

340 345 350 

Thr Ala Gin Ala Asp Val Ser Asp Ala Lys Leu Cys Arg Arg Lys Pro 

355 360 365 

Lys Lys Val Arg Leu Leu Ser Glu He He Asn Ala Asn Gin Val Glu 

370 375 380 

Asp Ser Arg Ser Asp Glu Val His Arg Glu Asn Ala Ala Asp Pro Cys 
385 390 395 400 

Glu Asp Asp Arg Ser Thr He Pro Val Pro Met Glu Val Ser Met Asp 

405 410 415 

He Pro Val Ser Asn His Thr Val Gly Glu Asp Gly Leu Lys Ser Ser 

420 425 430 

Lys Asn Lys Thr Lys Arg Lys Tyr Ser Asp Val Val Asp Asp Gly Ser 

435 440 445 

Ser Leu Met Asn Trp Leu Asn Gly Lys Lys Lys Arg Thr Gly Ser Val 

450 455 460 

His His Thr Val Ala His Pro Ala Gly Asn Leu Ser Asn Lys Lys Val 
465 470 475 480 

Thr Pro Thr Ala Ser Thr Gin His Asp Asp Glu Asn Asp Thr Glu Asn 

485 490 495 

Gly Leu Asp Thr Asn Met His Lys Thr Asp Val Cys Gin His Val Ser 

500 505 510 

Glu He Ser Thr Gin Arg Cys Ser Ser Lys Gly Lys Thr Ala Gly Leu 
515 520 525 



24 
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Ser Lys Gly Lys Thr His Ser Ala Ala Ser Thr Lys Tyr Gly Gly Glu 

530 535 540 

Ser Thr Arg Asn Gly Gin Asn He His Val Leu Ser Ala Glu Asp Gin 
545 550 555 560 

Cys Gin Met Glu Thr Glu Asn Ser Val Leu Ser His Ser Ala Lys Val 

565 570 575 

Ser Pro Ala Glu His Asp He Gin He Met Ser Asp Leu His Glu Gin 

580 585 590 

Ser Leu Pro Lys Lys Lys Lys Lys Gin Lys Leu Glu Val Thr Arg Glu 

595 600 605 

Lys Gin Thr Met He Asp Asp He Pro Met Asp He Val Glu Leu Leu 

610 615 620 

Ala Lys Asn Gin His Glu Arg Gin Leu Met Thr Glu Thr Asp Cys Ser 
625 630 635 640 

Asp He Asn Arg He Gin Ser Lys Thr Thr Ala Asp Asp Asp Cys Val 

645 650 655 

lie Val Ala Ala Lys Asp Gly Ser Asp Tyr Ala Ser Ser Val Phe Asp 

660 665 670 

Thr Asn Ser Gin Gin Lys Ser Leu Ala Ser Gin Ser Thr Gin Lys Glu 

675 680 685 

Leu Gin Gly His Leu Ala Leu Thr Thr Gin Glu Ser Pro His Pro Gin 

690 695 700 

Asn Phe Gin Ser Thr Gin Glu Gin Gin Thr His Leu Arg Met Glu Glu 
705 710 715 720 

Met Val Thr lie Ala Ala Ser Ser Pro Leu Phe Ser His His Asp Asp 

725 730 735 

Gin Tyr He Ala Glu Ala Pro Thr Glu His Trp Gly Arg Lys Asp Ala 

740 745 750 

Lys Lys Leu Thr Trp Glu Gin Phe Lys Ala Thr Thr Arg Asn Ser Pro 
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755 760 765 

Ala Ala Thr Cys Gly Ala Gin Phe Arg Pro Gly He Gin Ala Val Asp 

770 775 780 

Leu Thr Ser Thr His Val Met Gly Ser Ser Ser Asn Tyr Ala Ser Arg 
785 790 795 800 

Gin Pro Val lie Ala Pro Leu Asp Arg Tyr Ala Glu Arg Ala Val Asn 

805 810 815 

Gin Val His Ala Arg Asn Phe Pro Ser Thr He Ala Thr Met Glu Ala 

820 825 830 

Ser Lys Leu Cys Asp Arg Arg Asn Ala Gly Gin Val Val Leu Tyr Pro 

835 840 845 

Lys Glu Ser Met Pro Ala Thr His Leu Leu Arg Met Met Asp Pro Ser 

850 855 860 

Thr Leu Ala Ser Phe Pro Asn Tyr Gly Thr Ser Ser Arg Asn Gin Met 
865 870 875 880 

Glu Ser Gin Leu His Asn Ser Gin Tyr Ala His Asn Gin Tyr Lys Gly 

885 890 895 

Ser Thr Ser Thr Ser Tyr Gly Ser Asn Leu Asn Gly Lys He Pro Leu 

900 905 910 

Thr Phe Glu Asp Leu Ser Arg His Gin Leu His Asp Leu His Arg Pro 

915 920 925 

Leu Arg Pro His Pro Arg Val Gly Val Leu Gly Ser Leu Leu Gin Lys 

930 935 940 

Glu He Ala Asn Trp Ser Glu Asn Cys Gly Thr Gin Ser Gly Tyr Lys 
945 950 955 960 

Leu Gly Val Ser Thr Gly He Thr Ser His Gin Met Asn Arg Lys Glu 

965 970 975 

His Phe Glu Ala Leu Asn Ser Gly Met Phe Ser Ala Lys Trp Asn Ala 
980 985 990 
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Leu Gin Leu Gly Ser Val Ser Ser Ser Ala Asp Phe Leu Ser Ala Arg 

995 1000 1005 

Asn Ser He Ala Gin Ser Trp Thr Arg Gly Lys Gly Lys Met Val His 

1010 1015 1020 

Pro Leu Asp Arg Phe Val Arg Gin Asp lie Cys lie Thr Asn Lys Asn 
1025 1030 1035 1040 

Pro Ala Asp Phe Thr Thr lie Ser Asn Asp Asn Glu Tyr Met Asp Tyr 
1045 1050 1055 

Arg 



<210> 3 
<211> 9455 
<212> DNA 

<213> Oryza sativa 



<400> 3 












gatctatcgt 


tgattggatt tcgctgggct 


agctaggtag 


acaagggttc 


aaaatgtgac 


60 


gaacattatt 


gagctaataa ataacgagaa 


accaacttgg 


tatataggtc 


aatttcaaaa 


120 


gaaacaagct 


gacaaaattc gtccaatttc 


actagttttt 


gtcagtaatt 


gaatggcaat 


180 


catggttatc 


gacaaaaccg cttaggagtg 


ctatttggtg 


atggaatggt 


ttataaaact 


240 


ttggaccgga 


gtagcagtac aatggcttgt 


ctgaacaggc 


taggtagcat 


agtaggtcct 


300 


tttgccttgg 


ttgcactgtt ctgtcggctt 


ataggggaat 


ctattggctt 


aatggaaggg 


360 


aaaatagtgt 


gactagcatc atcgatttgc 


ttgctatcat 


gtttgagcat 


cattgacatg 


420 


tgggtgtcga 


tctaggagac tatgaatcta 


gcgaatcctc 


actagtatgc 


acatgcacaa 


480 


cgacatcatg 


cagctatatg tacaacaatg 


taggaatggt 


agctctactc 


ggattggtgg 


540 


ccgcattcct 


acattgctag aaaaacacaa 


acacacacac 


acacacacac 


aaacaaacat 


600 


aggacgctgc 


aacacctctt ccctggctac 


cactatcgcc 


aaatgccaag 


catggttgtg 


660 
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ttgacctccc tccttagctg ccactgtgtc cacttcaaaa 
ccttcttcta caattgttac tactgttctt gaagaggttc 
agaccaacca ttggtcagca gagcatctcg agacttctat 
tcaatggcat gtaggaccat cactccgttt gcattgacca 
atttcaaccc gtaaaaacgg tccacaattt gattcatcta 
ggccctgcat cttgattgtt tatgatcttt cttagttatc 
aattgtgtca ttttaatcct ttgatttatc ttgattggat 
catcttagcc ccgatatgat cttggtagcc cttttttcct 
ctcgactcca atctaagttc ccatggtaga tttaggtcaa 
ttacaattta atcccctttt gagtaatgac cttcgtactt 
gataaagatt tgatatttgt ggcgcacgga tggggcatgg 
attggattgg tattttctcc tccatgctcc tattggtaaa 
gtcaggttag aacgggattt aaaaatgtga ctacaactag 
tgggtgtcaa cgggtgactg cctgtgttgg catcaataat 
ttaatgctgg tagattgtgg atatcctccc atacacgtag 
gtacgtgccg tcctgcatag gatgggtagc aacggaggaa 
agcctcacta aggccaactg cctattggca atgaagttgt 
acttttgagc taggcaacat cggtatgtag caggccattc 
agtcggagca tgccggccgt gcctattaca acatggttat 
acacattaca cgtccccatt gtctaacatc gtagactatg 
actgaaaggt cagtgtcaaa tccattctac ctgtgtcgag 
tatagattag gacactcaca tacatatgct gtgcatgggg 
cactagtgac atgtgtctac ctagttatat gatctattga 
agaataacta tgtggtatat ttaacttggt acaacatata 
gacatgcctt ggcaggaaga aagccgctgt agtttaattt 
gtgagtaatc aatctaggct taaaaaaaat aaagacaaca 
ataaacacag agggggcaat caactctgtt gtttgatcta 
tatctctgct ctctgcattt taaaactact tatattacaa 
aatactttgt agatcacgag tataaaacac agataggtac 

2 8 



tccataacca 


cgacatcttc 


720 


ttgtcctacc 


gacttactaa 


780 


accaaagtaa 


cattgagagg 


840 


atcagagatg 


agtctgaaca 


900 


ttggtttgct 


gtctgcccat 


960 


tcttgagatt 


taatctacct 


1020 


tcggtctact 


ttggtttcac 


1080 


cgcactaatc 


attttcgatt 


1140 


taagtgaaaa 


acaatttccc 


1200 


cctcaaacga 


tggtttcatg 


1260 


cttatgaaga 


aaatgagctc 


1320 


aatattggtt 


tagttggata 


1380 


tcgtttatcg 


cggttgcaca 


1440 


ttagaattag 


aggtgtcggc 


1500 


gcgtcgatgg 


cttcatgtgc 


1560 


ggctggcttt 


gttgacttgt 


1620 


ttttgtttaa 


ggagaaacaa 


1680 


tctaggtcaa 


tggcacttag 


1740 


catgtgcatg 


tggcaagggc 


1800 


agtttgatag 


aagaaaccca 


1860 


aactaaggtt 


aagcgtttta 


1920 


tggtgagagc 


cattatgtac 


1980 


ttgaaaattc 


gactgagata 


2040 


gtggttggaa 


catcacatta 


2100 


aacatert t aa 


acaccarat a 


?1 60 

Li 1 U V 


caaacaaaca 


cagagaacac 


2220 


tacttcgtca 


gagtttgata 


2280 


agcactgtat 


gttatatagt 


2340 


aatttttttt 


actcctacgt 


2400 
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atttacgtat 


taaccggtac 


aatattattt 


agtatactac 


ctacgcatgc 


tcgggcagta 


taccaggtag 


agtacagcgg 


caggtagagt 


tttttattac 


tggagataga 


agaagaagag 


gaaaggcgtg 


cggggcccac 


acacgcagca 


ggggC^gggg 


cagggcggac 


tggccaacgc 


aatatacaat 


cctttctttt 


tcctcctcct 


tctcttctcc 


actccaaatc 


ccttcttacc 


tcctgcagta 


ctcgccgcca 


ccaccaccgc 


actcgatcgg 


aatccaccgc 


ggcgcgcccg 


ccgaccgacc 


acggcgacca 


gtcgatctcc 


atcgaatcca 


ccgccccacc 


ccgcatctcc 


tagtcttctc 


caataagccc 


ccctcccgct 


ctccggggag 


aggtcgacgg 


CgCgCCgggt 


ctgtcggagc 


aaacgcaaac 


cccccaggta 


agctcccgcg 


gggggtttgg 


ttttgaccga 


tccaatttcg 


cctcgattta 


cttccgattt 


ggggttgCgg 


ttt tggggga 


ggagaggggt 


gccccctttc 


cagctgtgcc 


cctctctcgg 


aagcccttat 


atttcatgtc 


gcggaagaaa 


cggctacgta 


cgagccctag 


ttaccgcgcg 


tccctctagg 


ttttagatct 


acccatctct 


gcatgtgtct 


atcttagcta 


tacctgtatt 


gtggcgcggt 


aattaattag 


tttaattcgc 




atttctt^ct 


ataat 1 1 tec 


atgagctgat 


tgaagtggat 


atatattgtg 


gacttcttct 


tgcctactac 


ttcattaatt 


ctagcgtgtg 


cagcggctag 


ctgattgatt 


ttgtggtttg 


tggtttgtgg 


tttgtgcttg 
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ageatgeatg 


tacgegtgat 


attagagtgg 


2460 


tcggtacctc 


tatacctacc 


tatatacaca 


2520 


acacagtagt 


atatggagct 


tattttatca 


2580 


aaaggagaga 


gagagagaaa 


gagtggaagg 


2640 


gggcageget 


gcggaggtga 


ggtgagggca 


2700 


caactccaac 


tccaactccc 


gtacaaataa 


2760 


cttttccctt 


ccattccacc 


cccctctctc 


2820 


ctattcccct 


ccccccgcag 


cttctcttcc 


2880 


gccgccgccg 


ccggccgcgt 


tccgagaccc 


2940 


CgCgCCtgCg 


tcctcttcct 


tccccgggag 


3000 


ctctccgggc 


gccaaccgcg 


tcttagcttc 


3060 


tcctcctcct 


ccgacgacga 


cgactactac 


3120 


ccccccgcct 


gaagaagaag 


cagcagctag 


3180 


agatcgcgcc 


ccgccccgcc 


tgegtcgegg 


3240 


atcaacgaac 


ttttcctccg 


ccgcaagaac 


3300 


tttcttcccc 


cctcccccca 


aatcgaccca 


3360 


ccccactttt 


ttttcttcct 


ttcgggttgg 


3420 


tcagctcatc 


cgaagcccca 


cgttaggtcc 


3480 


gcctcgagct 


cctcgcctcc 


atgggaacca 


3540 


aaaaaatccc 


gtcttttgcg 


gggatcctcg 


3600 


gattttagtt 


acggcggttt 


atgcggcccc 


3660 


ctctctctct 


ctctctctct 


ctctgtgcat 


3720 


atttggaagg 


ttaattatgg 


ttgtgtatat 


3780 


accccctctc 


tctttgttta 


tctaggtttt 


3840 


ccgctcgaat 


ttctggtgct 


cttatattcc 


3900 


cgtgcgtgcg 


tgetattget 


acateggett 


3960 


tcrf t tr 1 1 r t 




fpa nrrr t t art t 
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gtcttctgtg 


atatatccag 


agctcgtgtt 


4080 


gattgttgat 


gtgetaatte 


gcggcgttac 


4140 
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aagatcactg 


ctggattgat 


attgagttgt 


gcctcggctg 


tgctagctgt 


gtgttgattc 


4200 


tctcctcgtc 


gtggtgatcg 


atatggagat 


tgttgcagta 


gatcaggagg 


gagctcgtgt 


4260 


tgttgggacg 


aactgtatgc 


ttgctcgtgg 


tggaactggt 


getgtagege 


cagtgttgga 


4320 


gctgacagcg 


acgcctcgtc 


aggatgeage 


egctgaaget 


ggtgtagacg 


aaccggcaca 


4380 


acaccaatgc 


gagcatttct 


ccataaggta 


atcattttct 


gtatttccaa 


ttccagtatc 


4440 


gcgttgtgga 


tgaataatga 


ateggcatgt 


catgecatat 


tgcactgttt 


gatggaagag 


4500 


tatgattgat 


cgtggttttt 


gcacagtttg 


ctgttgggac 


ttatatggtc 


atctgttttg 


4560 


tacgatcgta 


tacactgggt 


egacatgett 


atgactttgg 


ttcgatttag 


gaagtcaata 


4620 


catccactac 


tagctctata 


tetagecatg 


tgaactcatt 


tatgecatag 


cacagctagc 


4680 


aggctagcag 


caaaaaatat 


atataatatt 


tgcatatatg 


ttggtgtttc 


atgtatcttt 


4740 


atactctacg 


tacatccatt 


aatatcttca 


atgtatgaat 


ctgagcacat 


gattgtgagt 


4800 


gctacacata 


tgcatgtctg 


tatgtgtgtt 


cattaggtgt 


ttgatcatat 


ttgtttgtgt 


4860 


tggggtgcgc 


atgeatttat 


teaggecatg 


ctgtaggctg 


tagctagata 


tttgtgtttg 


4920 


tatattattt 


ctgttgaaca 


agctgattac 


taatgaaatt 


aacctttttg 


gggtacactc 


4980 


atatattggg 


ccctacattt 


ttgtaatcat 


ttttcctttg 


tgctgaggtt 


cagcataaaa 


5040 


cttttttatc 


ataagcatgt 


ttacatccta 


ggagattctt 


agaactgatg 


gtttcttcat 


5100 
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atcacacagt tgctcatcca gctgggaatt 
gtactcagca tgatgatgag aatgatactg 
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gtgattgtaa tggactgaca ttttcctcat 
gatatccaaa ttatgtctga ccttcatgag 
aaacttgaag tgactcgtga aaaacagacc 
gaactgctag ctaaaaacca gcatgagagg 
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